This study was carried out to design a new collimator for the present 123I-IMP SPECT imaging of the brain, which is hindered by the contamination of 124I and 126I. In this study we intended to increase spacial resolution along the transaxial direction and, at the same time, to compensate for the decrease of sensitivity by sacrificing the resolution along the axial direction to some extent. For this purpose, we developed 4 kinds of slat type units; ultrahigh resolution (UHR), high resolution (HR), high sensitivity (HS), and ultrahigh sensitivity (UHS).
Fundamentally, radionuclide images reflect pathophysiological condition of the organs of interest and, in this sense, their clinical significance is highly appreciated. However, recent advancement of other imaging modalitites, such as echography, X-ray computed tomography (CT), nuclear magnetic resonance (NMR), etc. are remarkable. Subsequently, it is now apparent that, for radionuclide imaging, improvement of image quality as well as development of new radiopharmaceuticals are very important. Fortunately, in the field of cerebral nuclear medicine, N-isopropyl-p-(123I)-iodoamphetamine (123I-IMP) was developed in Figure 2 shows our four units.
Spacial Resolution of Each Unit
In this series Shimadzu scintillation camera,
LFOV-E (modified type), was used.
The spacial resolution of each unit was In practice, either UHR or HR is set to the detector together with either HS or UHS. The former is always set to the detector so that the direction of the slits is always parallel to the rotating axis to retain a high resolution in the transaxial direction.
The latter is set to the former so that the direction of the slits is at a right angle to that of the former.
Specification of Each Unit
As shown in Table 1 , each unit has slits of different widths and septum thicknesses but the same depth. UHR has the narrowest slit width, 
Spacial Resolution and Sensitivity of Each Combination
The spacial resolution and sensitivity of each combination of units are shown in Table 2 and Table 3 together with those of MEPC.
As far as the resolution of the transaxial slices is concerned, all four combinations are superior to MEPC as had been expected from previous results. Especially, when UHR is used, FWHM is 15.9 mm, which is 55.4% of that of MEPC, indicating far better resolution.
As for the axial direction, however , FWHM in all four combinations are inferior to MEPC with the minimum FWHM, being 31.4 mm in the case of UHR-HS, which is 106% of that of MEPC. The relative sensitivity of the combination of UHR-HS, which has the best resolution, is 57% as compared to MEPC. However, if are apparently better than the image taken by MEPC, and the finest image was obtained by the combination of UHR-HS.
Procedures for Image Processing
The computer in use at present is Shimadzu Scintipac 2400, but formerly Scintipac 1200 had been used. Therefore, the present procedures for image processing are different from the past (Table 4 c) X-ray CT image. For this, however, cyclotron and positron imaging equipments are essential , and these equipments are, at present, limited to institutions and medical centers. Therefore , conventional nuclear medicine using single photon emitters is still important.
In the field of cerebral nuclear medicine, recently developed 123I -IMP has been found to be very useful for investigating cerebral perfusion by SPECT .
However, currently available 123I-IMP is contaminated with 124I and 126I, deteriorating the SPECT image quality.
An effort to increase the shielding capability of the collimators inevitably decreases their sensitivity.
Although this problem may be solved by increasing the dose , there are limitations in clinical practice. In fact , we can only give 111 MBq (3 mCi) of 123I-IMP to a patient. This factor led to our designing a new collimator in which the sensitivity along the rotating axial direction was increased by sacrificing the spacial resolution while still retaining high resolution in the transaxial direction . However, because we did not know at first to what extent we could decrease the spacial resolution along the axial direction in clinical practice , we designed four different slat-type units, two of which were to increase spacial resolution in the transaxial direction, namely UHR and HR, and the other two were to increase sensitivity along the axial direction, namely HS and , UHS.
Subsequently, all four combinations were tested and the combination of UHR-HS gave us far better images than the conventional MEPC, and was found to be best suited for 123I-IMP SPECT imaging of the brain. Based on the results of our experiments,
we are now thinking of fusing these two units together into one collimator. Finally, we would like to conclude by saying that this kind of collimator will be very useful in our practice in which there are limitations in the dosage to be administered to patients.
Recently, however, we noticed that Jaszczak had reported on a design for a collimator for SPECT imaging, which was based fundamentally on the same idea as ours11),12). Therefore, we would like to pay our respects to his excellent prescience and also we wish our data presented here to be worthwhile for developing the apparatus in this field.
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Additional comment: Already, we developed a new collimator of fused type of two units suggested in this paper and the results of which will appear in near future.
